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My invention relates to high frequency trans 
mission systems and it has for its object to pro 
vide an improved artificial transmission line for 
Such a System. 
In high frequency signalling systems and, in 

particular, in pulse signalling systems it is fre 
quently desired to delay the transmission of a 
signal for a definite period of time in order to 
initiate operation of certain component appara 
tus of the system. For example, in a pulse sig 
inalling system, it may be desired to delay the 
transmission of a signal for a period of time suf 
ficient to initiate operation of the Sweep circuit 
of a cathode ray oscilloscope employed in the 
system. Accordingly, it is an object of my in 
vention to provide a new and improved artificial 
tranSmission line Which delays the transnission 
of a Signal for a determinable interval of time. 

It is another object of my invention to provide 
a new and improved transmission line which is 
Simply and easily constructed. 
A further object of my invention is to provide 

means for producing a determinable delay in the 
transmission of a high frequency signal with a 
Finimum attenuation and distortion of the Sig 
a -- - - - - - - - - - - r n - - - - - -s a 

The features of my invention which I believe 
to be novel are set forth with particularity in 
the appended claims. My invention itself, how 
ever, both as to its organization and method of 
operation, together with further objects and ad 
vantages thereof, may best be understood by ref 
erence to the following description taken in con 
nection. With the accompanying drawing, in 
Which Fig. 1 shows One form of the artificial 
transmission line of my invention and Fig. 2 
illustrates a modification of the transmission line 
of Fig. 1. 

Referring to Fig. 1, have shown the artificial 
transmission line 0 as comprising an insulated 
Conductor formed into a helical coil of closely 
Wound turns Supported on a substantially cylin 
drical form 2 of dielectric material and sur 
rounded by a layer of substantially parallel insu 
lated conductors 3, the conductors 3 being en 
CIOSed by a Suitable dielectric material 4. 
The conductor f f, preferably, is a solid copper 

Wire covered With a suitable insulating material 
f5, Such as enamel. The conductors 3 may be 
constructed and insulated the same as conductor 

, or may be formed as a braid of insulated con 
ductors. The insulating form 2, preferably, is 
Substantially rigid and may be constituted by 
any suitable dielectric material, for example, 
molded polyvinylidene chloride, 
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the conductors substantially large also. 

2 
The conductors 3, as shown in Fig. 1, are ar 

ranged substantially parallel to the axis of the 
helical coil formed by conductor il, are insulated 
from each other throughout their length, and 
are connected together by a soldered connection 
13 at one or both ends or at any desired inter 
mediate point or points to form a grounded con 
ductor of the transmission line (). In this Way, 
the layer of outer conductors 3, when operated 
at ground potential, forms an electrostatic shield, 
grounded either at mainy points or continuously, 
in which but a small circulating Current is in 
duced by the field of the current flowing in the 
helical coil . At the Sane time, the large nun 
ber of openings between the parallel Wires 3 in 
the outer layer allows the magnetic flux Set Up 
by the currents flowing in the coil to pene 
trate this layer easily, giving to the line a large 
inductance while keeping the capacity between 

As a 
result, the unitary structure thus formed Oper 
ates as an artificial transmission line having a 
relatively large time delay because of the high 
inductance and capacitance of the line. Such a 
line is particularly adapted for use in pulse sig 
nalling Systems for the transmission of Square 
waves of Voltage. The resultant attenuation is 
quite. Small and but a small amount of distor 
tion is introduced in the Wave being transmitted. 
Since. Such a line is a three terminal device, in 
which the terminal connected to conductors 3 
is grounded, it is easily coupled between adjacent 
circuits of a signalling System to introduce a 
desired amount of delay during transmission of 
a signal. 

In the modification of the invention shown in 
Fig. 2, the helical coil 2 f is surrounded by a layer 
of parallel insulated wires 22 which are wound 
about the coil. 2 with a long pitch. So that each 
of the Wires 22 is inclined at a large angle With 
the individual turns of coil 2. Such a construc 
tion is more readily adapted to machine winding 
and facilitates production of the artificial trans 
mission line units. As an alternative in form, 
each of the conductors 22 may be formed of lit2. 
wire, that is, a plurality of fine copper strands, 
braided together and each Strand being insulated 
from the remaining Ones, the insulation being 
necessary to prevent the formation of a short 
circuited turn which Would reduce the induct 
ance of the inner coil. 
While I have shown a particular embodiment 

of my invention, it will of course be understood 
that I do not Wish to be inited thereto Since 
various modifications may be made, and I con 
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template by the appended claims to cover any 
such modifications as fall within the true Spirit 
and scope of my invention, 
What I claim as new and desire to secule by 

Letters Patent of the United States is: 
1. An artificial transmission line comprising an 

insulated inner conductor formed into a helical 
coil of closely wound turns and closely Sui'rounded 
by a plurality of closely spaced insulated Wires 
substantially parallel to the axis of said coil, Said 
wires being connected together at a point to form 
an outer conductor of said transmission line, Said 
line having Solid dielectric material disposed be 
tween said inner and outer conductOl's and haW 
ing an electrical length greater than several Wave 
lengths at the frequency of currents transmitted 
thereover. 

2. An artificial transmission line comprising a 
conductor formed into a helical coil of closely 
wound turns, said turns being insulated from each 
other, a plurality of conductors comprising closely 
spaced insulated wires extending in directions 
substantially parallel to the axis of said coil and 
substantially completely surrounding said coil, 
said plurality of conductors being insulated 
throughout their lengths from each other and 
from Said turns and being connected together at 
One of their ends, said line having Solid dielectric 
material disposed between said coiled ConductOl' 
and said plurality of conductors and having an 
electrical length greater than several Wavelengths 
at the frequency of currents transmitted there 
over. 

3. An artificial transmission line comprising a 
conductor formed into a helical coil of closely 
Wound turns, Said tuins being insulated from 
each other, a plurality of conductors comprising 
closely spaced insulated wires extending in direc 
tions inclined at large angles to planes through 
said turns and substantially completely surround 
ing said coil, said plurality of conductors being 
insulated throughout their lengths from each 
other and from Said turns and being connected 
together at one of their ends, said line having 
solid dielectric material disposed between said 
coiled conductor and said plurality of conductors 
and having an electrical length greater than Sev 
eral wavelengths at the frequency of currents 
transmitted thereOVer. 

4. In combination, a Substantially cylindrical 
form of dielectric material, a conductor closely 
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4. 
wound thereon to form a helical coil, and a layer 
of closely spaced parallel conductors comprising 
wires closely surrounding said coil and extending 
in a direction substantially parallel to the axis 
of said coil, the turns of said coil being insulated 
from each other and from said layer of parallel 
conductors by solid dielectric material and Said 
parallel conductors being insulated from each 
other substantially throughout their length, said 
coiled conductor and said parallel conductors 
forming an artificial transmission line having an 
electrical length greater than several wavelengths 
at the frequency of currents transmitted there 
OWer. 

5. An artificial transmission line comprising an 
insulated conductor formed into a helical coil of 
closely wound turns and closely Surrounded by a 
layer of closely spaced insulated Wires, Said Wiles 
being conductively connected at a point along 
said coil and being Wound about Said coil With 
a long pitch, said line having solid dielectric ma 
terial disposed between said conductor and Said 
wires and having an electrical length greater 
than. Several wavelengths at the frequency of 
Currents tranSnitted thereoVer. 

6. An artificial transmission line comprising an 
insulated conductor formed into a helical coil of 
closely Wound turns and closely Surrounded by a 
layer of closely spaced insulated wires, Said wires 
being conductively connected at one of their ends 
and being inclined at a large angle with the planes 
of said turns, said line having Solid dielectric 
material disposed between said conductor and 
said wires and having an electrical length greater 
than several wavelengths at the frequency of cur 
lents transmitted thereoVer, 
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